
• I can define a parallelogram.
• I can state and apply the properties of a parallelogram.

A parallelogram is a quadrilateral with both 
pairs of opposite sides parallel.
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PROPERTIES OF PARALLELOGRAMS

In this lesson and in the rest of the chapter you will study special quadrilaterals.
A  is a quadrilateral with both pairs of opposite sides parallel.

When you mark diagrams of quadrilaterals, 
use matching arrowheads to indicate which 
sides are parallel. For example, in the diagram 
at the right, PQÆ ∞ RSÆ and QRÆ ∞ SPÆ. The symbol
⁄PQRS is read “parallelogram PQRS.”

Theorem 6.2 is proved in Example 5. You are asked to prove Theorem 6.3,
Theorem 6.4, and Theorem 6.5 in Exercises 38–44.THEOREMS ABOUT

PARALLELOGRAMS

parallelogram

GOAL 1

Use some
properties of parallelograms.

Use properties of
parallelograms in real-life
situations, such as the
drafting table shown in
Example 6.

! You can use properties of
parallelograms to understand
how a scissors lift works in 
Exs. 51–54.

Why you should learn it

GOAL 2

GOAL 1

What you should learn

6.2

q
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THEOREM 6.2

If a quadrilateral is a parallelogram, then its
opposite sides are congruent.

PQ
Æ

£ RS
Æ

and SP
Æ

£ QR
Æ

THEOREM 6.3

If a quadrilateral is a parallelogram, then its
opposite angles are congruent.

™P £ ™R and ™Q £ ™S

THEOREM 6.4

If a quadrilateral is a parallelogram, then its
consecutive angles are supplementary.

m™P + m™Q = 180°, m™Q + m™R = 180°,

m™R + m™S = 180°, m™S + m™P = 180°

THEOREM 6.5 

If a quadrilateral is a parallelogram, then its 
diagonals bisect each other.

QM
Æ

£ SM
Æ

and PM
Æ

£ RM
Æ
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1. GHJK is a parallelogram. Find the JH & LH. 
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Using Properties of Parallelograms

FGHJ is a parallelogram. 
Find the unknown length.
Explain your reasoning.

a. JH

b. JK

SOLUTION

a. JH = FG Opposite sides of a ⁄ are £.

JH = 5 Substitute 5 for FG.

b. JK = GK Diagonals of a ⁄ bisect each other.

JK = 3 Substitute 3 for GK.

Using Properties of Parallelograms

PQRS is a parallelogram.
Find the angle measure.  

a. m™R

b. m™Q

SOLUTION

a. m™R = m™P Opposite angles of a ⁄ are £.

m™R = 70° Substitute 70° for m™P.

b. m™Q + m™P = 180° Consecutive √ of a ⁄ are supplementary.

m™Q + 70° = 180° Substitute 70° for m™P.

m™Q = 110° Subtract 70° from each side.

Using Algebra with Parallelograms

PQRS is a parallelogram. 
Find the value of x.

SOLUTION

m™S + m™R = 180° Consecutive angles of a ⁄ are supplementary.

3x + 120 = 180 Substitute 3x for m™S and 120 for m™R.

3x = 60 Subtract 120 from each side.

x = 20 Divide each side by 3.

E X A M P L E  3

E X A M P L E  2

E X A M P L E  1

J H

F

K

5

3

G

70!
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R
3x ! 120!
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3. WXYZ is a parallelogram. Find the value of x. 
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 UVWX is a parallelogram. 
4. If XU = 15 and UW  = 28, find WZ.

5. If  find .

6. If , find x.
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REASONING ABOUT PARALLELOGRAMS

Proving Facts about Parallelograms

GIVEN ! ABCD and AEFG are parallelograms.

PROVE ! ™1 £ ™3

Plan  Show that both angles are congruent to ™2. 
Then use the Transitive Property of Congruence.

SOLUTION

Method 1 Write a two-column proof.

Method 2 Write a paragraph proof.

ABCD is a parallelogram, so ™1 £ ™2 because opposite angles of a
parallelogram are congruent. AEFG is a parallelogram, so ™2 £ ™3. By the
Transitive Property of Congruence, ™1 £ ™3.

Proving Theorem 6.2

GIVEN ! ABCD is a parallelogram.

PROVE ! ABÆ £ CDÆ, ADÆ £ CBÆ

SOLUTION

E X A M P L E  5

E X A M P L E  4

GOAL 2

A E B

D C

G F

2

3

1

Statements Reasons

1. ABCD is a ⁄.
2. Draw BDÆ.

3. ABÆ ∞ CDÆ, ADÆ ∞ CBÆ

4. ™ABD £ ™CDB,
™ADB £ ™CBD

5. DBÆ £ DBÆ

6. ¤ADB £ ¤CBD
7. ABÆ £ CDÆ, ADÆ £ CBÆ

1. Given
2. Through any two points 

there exists exactly one line.
3. Definition of parallelogram
4. Alternate Interior Angles Theorem

5. Reflexive Property of Congruence
6. ASA Congruence Postulate
7. Corresponding parts of £ ◊ are £.

A B

CD

Statements Reasons

1. ABCD is a ⁄. AEFG is a ⁄. 1. Given
2. ™1 £ ™2, ™2 £ ™3 2. Opposite angles of a ⁄ are £.
3. ™1 £ ™3 3. Transitive Property of Congruence



7. 
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9.  Sketch parallelogram ABCD with rays . You can use linear 
pairs to show that  What postulate or 
theorem can you then use with the substitution and subtraction properties 
of equality and definition of congruence to show that 
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Using Parallelograms in Real Life

FURNITURE DESIGN A drafting table is made so that the legs can be joined in
different ways to change the slope of the drawing surface. In the arrangement
below, the legs ACÆ and BDÆ do not bisect each other. Is ABCD a parallelogram?

SOLUTION

No. If ABCD were a parallelogram, then by Theorem 6.5 ACÆ would bisect BDÆ

and BDÆ would bisect ACÆ.

1. Write a definition of parallelogram.

Decide whether the figure is a parallelogram. If it is not, explain why not.

2. 3.

IDENTIFYING CONGRUENT PARTS Use the diagram of parallelogram JKLM
at the right. Complete the statement, and give a reason for your answer.

4. JKÆ £ ! ?!!!!!! 5. MNÆ £ ! ?!!!!!!

6. ™MLK £ ! ?!!!!!! 7. ™JKL £ ! ?!!!!!!

8. JNÆ £ ! ?!!!!!! 9. KLÆ £ ! ?!!!!!!

10. ™MNL £ ! ?!!!!!! 11. ™MKL £ ! ?!!!!!!

Find the measure in parallelogram LMNQ. Explain your reasoning.

12. LM 13. LP

14. LQ 15. QP

16. m™LMN 17. m™NQL

18. m™MNQ 19. m™LMQ

GUIDED PRACTICE
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geometry, trigonometry, and
other skills to create designs
for furniture.
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10. A four-sided concrete slab has consecutive angle measures of 
 Is the slab a parallelogram? Explain.

11. Each circle in the crystal lattice shown represents a 
molecule. ABED and BCFE are parallelograms. A, B, 
and C are collinear, as are D, E, and F. Must ACFD be 
a parallelogram? Explain.

13. _____ What are the values of x and y in parallelogram 
ABCD?

A. x = 30, y = 24
B. x = 60, y = 24
C. x = 120, y = 24
D. x = 120, y = 12
E. x = 240, y = 12

12. Write the definition of a parallelogram.

Decide whether the figure is a parallelogram. If it is not, explain why not.
13.         14.
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Extra Examples for Lesson 6.2 continued

A four-sided concrete slab has consecutive angle measures of
Is the slab a parallelogram? Explain.

Checkpoint Exercises
1. Each circle in the crystal lattice shown represents a molecule.

ABED and BCFE are parallelograms. A, B, and C are collinear, as
are D, E, and F. Must ACFD be a parallelogram? Explain.

(For use after Example 6)

STANDARDIZED TEST PRACTICE

Multiple Choice What are the values of x and y in
parallelogram ABCD?

A
B
C
D
E x ! 240, y ! 12

x ! 30, y ! 24
x ! 120, y ! 12
x ! 120, y ! 24

60"

x " 5y "
A

D C

B
1
2

x ! 60, y ! 24

E FD

BA C

85", 94", 85", and 96".

Example 6 
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A four-sided concrete slab has consecutive angle measures of
Is the slab a parallelogram? Explain.

Checkpoint Exercises
1. Each circle in the crystal lattice shown represents a molecule.

ABED and BCFE are parallelograms. A, B, and C are collinear, as
are D, E, and F. Must ACFD be a parallelogram? Explain.

(For use after Example 6)

STANDARDIZED TEST PRACTICE

Multiple Choice What are the values of x and y in
parallelogram ABCD?

A
B
C
D
E x ! 240, y ! 12

x ! 30, y ! 24
x ! 120, y ! 12
x ! 120, y ! 24

60"

x " 5y "
A

D C

B
1
2

x ! 60, y ! 24

E FD

BA C

85", 94", 85", and 96".

Example 6 

MCRBG-06-TE.qxd  7-25-2001  12:06 PM  Page 110


